Anhydrobiosis: An Unsolved Problem with Applications in Human Welfare.
Anhydrobiosis (Life Without Water) has been known for millennia, but the underlying mechanisms have not been understood until recent decades, and we have achieved only a partial understanding. One of the chief sites of damage from dehydration is membranes, and we and others have provided evidence that this damage may be obviated by the production of certain sugars, particularly trehalose. The sugar stabilizes membranes by preventing fusion and fluidizing the dry bilayers. The mechanism by which this is accomplished has been controversial, and I review that controversy here. In the past decade evidence is accumulating for a role of stress proteins in addition to or as a substitute for trehalose. Genomic studies on anhydrobiotes are yielding rapid progress. Also in the past decade, numerous uses for trehalose in treating human diseases have been proposed, some of which are in clinical testing. I conclude that the mechanisms underlying anhydrobiosis are more complex than we thought 20 years ago, but progress is being made towards elucidating those mechanisms.